Multiple biochemical activities of NM23/NDP kinase in gene regulation.
NM23/NDPk proteins play critical roles in cancer and development; however, our understanding of the underlying biochemical mechanisms is still limited. This large family of highly conserved proteins are known to participate in many events related to DNA metabolism, including nucleotide binding and nucleoside triphosphate synthesis, DNA binding and transcription, and cleavage of DNA strands via covalent protein-DNA complexes. The chemistry of the DNA-cleavage reaction of NM23-H2/NDPk is characteristic of DNA repair enzymes. Both the DNA cleavage and the NDPk reactions are conserved between E. coli and the human enzymes, and several conserved amino acid side chains involved in catalysis are shared by these reactions. It is proposed here that NM23/NDP kinases are important regulators of gene expression during development and cancer via previously unrecognized roles in DNA repair and recombination, and via previously unrecognized pathways and mechanisms of genetic control.